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PURPOSE: To prevent the interference with the other 
automobile-mounted same device, simultaneously 
measure a distance and speed and realize a 
high-detection performance, high reliable and 
inexpensive device by small power. 

CONSTITUTION: Spectrum scattering is applied. A 
PN(pseudo noise) code train is produced as a first PN 
code train and a second PN code train. An epoch EP1 of 
the first PN code train is made the chips CH 2 of the 
second PN code train and the epoch EP2 of the second 
PN code train is taken sufficiently longer than the 
going and returning time of an electric wave between an 
obstruction and a radar. A correlation is found between 
a matched filter 80 and a correlative operation part 100 
to find a distance up to the obstruction. A Doppler 
component is extracted in a Doppler measurement part 
60 to find a relative speed. An obstruction probability 
by other devices is lowered. The distance and speed are 
speedily measured simultaneously. Signal processing gain 
can be made high and sensitivity can be ensured with 
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<2 

J 

i»io>mn^ms^vmm'9'^^mmL\^x^^imzm^'r 
^mma^t. ^^m\z^r)^m^ti^mn^mM\^xm 
^t^^mn^. ^mm^^^:h^ti^m^\z^^n^ 

^ntcr>mm^ik}^^:Lt.\z^y). ^^mm^^^^2<D 
^kummn^mz%^^m^»^^tsm^^nm 

\z'Stm^^L\^x^^n^^2<o^W!ik'^n^mt. m 

<fcD, ^m^zm^m^\z:ibn^ml<D^mmn^m(K> 

t.. ^2COffi§iai^^aiC<fcoT^«6€>n-2>lll<3!)MiH 

-:5^. fmo^KM • ^mz^^m^mm^m»\^. slm 

^<^RM\z%^wm^h(omm^^'^mmm^^. 
y^Komm^mz^-o T^j6>siaif z. t ^^^t^^ e 

^sjsm vw^mznt^^nmrn^^^mn^^^ 
Wi\zmti'r^Y^y^^nmw»^m^. mn^WLty 
rf^f^mnf>>^m'h^n^mn\z^-5^nmm\zii^^z, 

[W^:®3] m:^mix,n2wssL(r>^m^mm^=f^Viu 
y^Y-y ^ }\,^^^^, ^2(0^^^-^ 



»S8¥4-2 8 69 8 1 

2 

[0 0 0 1] 

w^^mv-^mmzmt^. 

[0 0 0 2] 

Wfcji. ^rt^oy^m^ii^^wi^^'^^-hmzmmx.. 
mii\zn^t yt>n.^m mmm) \zmr^^ mm. 
w^^mm ^K^^^mm\^r:w^\y. z(r>mm\zm 

[0 0 0 31 il<J>^Og|©*«V— 5^tt^<DS^-e*^i: 
[0 0 0 4] 

[Ii^;i^«m L J: 5 <J:-r SSia] 

(1) mkomm:^ 

[0 0 0 5] a) ^^n^^TsV—^xz^^m^-^xt.. m. 

2>«^ ic^^m^:^ ^ CD/t JkX T&^igj^ 

[0 0 0 6] FM-CWV— :5^{Cj;-5^gT«v 

T^ff b T ^ to^^)itfs5@0^® bT U ^ t . 
[0 0 0 7] «5^t>T, ::^«:^T©3Sim«ff 5 
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<3) 

3 

[0 0 0 8] b) FM-CWW— ^tc<t^»»ia 

Til. SgSSt«^3lM$^^thp9T^/j:V^tV>-5^®.«i^ 

[0 0 0 9] mmt.mnm&<omm\^^ ^sjc^uts 
%<r>^db^. -rrsit)^. mmiz\t. nw^^^^<omm 

[0 0 10] mm^{t(Dmm\zj:r}mMmm^:». 
[0 0 11] (2) m^<DBm 

a> ^^^VyhMM (spread spectrum ) :^^(D}^m 

c) ^^\z^i!f^'z>mmmi^(^mn^^'r^ct:. 

\z$>^. 

[0 0 12] 

\Z. i3IM"r^^MieU«^ (PN :pseudo ooi 

se) nnm^^^'^^^yNnnH^'e^^^t^. ccdp 

'::/ti.mm<omm • ^wzmT^mm^r)^6^^^^x.^ 
2(DPN^^m<ommz^ om^-r-t^? p n 

ieiM-r-c*PNfgF^a?'JlcJ:r)m3£^fe|[kCDm 

n^mmvmmT^^m^tvx^^mzmt^t^mm 

PN^n^t. j^miz^^mi<opNnnmi:-m,vtt 
m^^m^^n^mt,. o^m^^ib^cii\z^r), ^ 



1#ll¥4-2 8 6 9 8 1 
S*tHLffl:^-rsmiO«||gttI:tJ^S:i:. ^KOfflMtB 

il^wc<oaitl\z^^n^^2<DP^n^mt. mm\zm 
^m2o>PNn^mts (omm^^tb^ctiz^v. ^ 
m\zw.^mwiz^n^i^ 1 oPN^s^mx^y^idjfe 

te ic J; o ^ n-s^ 1 CO P Nn^m<D:c^ y 

^mM3^-f^>^L. ^m\z^^mi<DPNnn^i(ox. 
\z^^mm:mm^mM\^. Kmz^^wmm t<Dmm^ 

[0 0 13] »^:^2«, Sft»*>6ffl:^;5n 

m^mrtmntiim^mzmiir^ Yy:/^mmm^m 
X. mn^mifl. )^y:/'yf^9mi!>^^mtitin^mn\z 
m^^m^t^izn-r^mMT^m^^^^^m^mx. m 
^^iiommisczmnmm^m^-iYmr^ z, t ^^m.t 

f So 

[0 0 14] spat> ^^:^3«> mi<Dmmm:h^m 

At, mi(OPNn^¥i\<DX:^y^^mt&Vxmi(DPN 

nnmz^^^mm^^^^^m 2<dp nn^m\z^^ 
mm^6i^^^tsn)v:Kmn^mn'r^^o. hicdpn 
n'^m\ziCsCitwsmm^^^^mMwm^^n^ 

m2<oi^mmti^WL(Dm 

^lCZ)PNW^^J(DX3j?-/^^j5fe^'f 

[0 0 15] ^vx. m^m4\t. m2<Dmmmtt^^ 
ifi. mmiz§h^mi(OPNn^mox.^yi^m^^^ ^ 

\z^-cm:^mm'^'^^^m^^L, mm^mtt^. ^20 
mmm:^^m\zs^Lxmmm^m'Am^r^^m^m 
L> m2(onmmti^m^^<DmtfffVvu7.mnx^^ 
^-^icn 1 CD p Nnnm(Dx^ v^^n^^^ ^ 

13, Vxmfmn^mr'T^ ZL i:^«p»[i:-r 
[0016] 

0«J^£&W^SPN^^^J*ti@IMfflJlC^jS&Sn, Z,<DP 
N ^^^>5?IJ IC ct o T^iS 5 n^m^d^^^jlS*^ S^frl^rf^ 

icmm^nsc itff:^isfici^^^^)^t^¥^f sit 
iz^^mmf)^^^m\z^r^^m^n. ^mmzxK>mm 

Cltmoy\^y':f^^ifii%^^tix\^>^. 

[0 0 17] nccfev^Tfi. smic^^m^tcis 
n^mmmm\zmniy. PNn^mo>mm^ntib^z.t 
\zxOs R^\z^^m^^t<Dmmf)^^i^iDn^. 

[0 0 18] ^r. ^mmz^omm^nfti^3knen 
^m^\z\t. pv^n^mizm^xm^^i/^-^^nxi^^ 
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5 

[0 0 19] j:D:^«:«tc:«, ^ir. mio^mihti^ 

fJ^to"^, PN^^^^aBI;:i5V>T}^. ^1<0PN 

n^mtm 2 (DP Nn^m ii<omt Lxmm\zm^ p n 

PNn^mz-^-r^m^iDn^mi. ^m^z^^PN 

CO 0 2 0] c:co«icUT^d6^nfc^855i^. ^icd^ 
mmti^Btff^^m2<DPNn^m\z^^^m^^^^t^ 
m^ti^xmij^n. m2<Dmmmti^mzm^^ti 
m2(Dmmmt)^mz:^^^x\t. ci<d^2copn^^ 
^mt. mm\zm^m2(oPNn^mt. <Dmmif^m^ 
^n^o -r^t. ^mthx. ^m\z^^mn\z^n^ 
mi (DP N^^^<^x3}?y ^m^3^^ 5 ^i^^^^fj^m 
3&<#6n«». dco^-f $>d/tt, m,n^wt\zir>^miz 
^^mi<oPNnnm<D3:^y^^±^^2.>^h^m 

cojiM^KFa:. »w^h(Dmm^^-r^(DXiSbr>. c 

[0 0 2 1] «£oT. a^J^l l;:i5ViTii, ^2<0PN 

mmmtf^^(o^mm^'^n^. ^fz. mmiz^^i^^x 

<. mm\zmmski>msmmifmt>ti^. 
[0 0 2 2] ^fc. m:^m2iz^\,^x)t. ^m^zm^m 

^nam^izs^^, mmmzM-r^mMmmt)^^^^ 
ti^. z.(omM. m:^mi<Dmm\zM:^. ^Mm&<^m 

[0 0 2 3] ^*:^3lC:fel/5Tt^. ^ 1 CD^gittJ:^^© 

^v9^^y^ji^^{t. ^(7>mmmm\zm^r^x 

-(}v^<Dmmm&ifimi<DPNn^m\zf^cxwt^'^n 
x^K>. ^(DthMt. m2<DPNnnm\z^%^m^^ 



(4) 1t0i¥4-28 69 8 1 

[0 0 2 4] ^UT, SI^^4^C:feV^T{i. IS2(Z):|«gi 

mti^mti>^<ommm:hi)m^\mzjm-^ti^. ^;^t> 

nt>n^. z<omu»f^(Dmm. «m(omi3^^^>^ 

^ffm^^m^zm»&'iti^:ih\zu^, jvvytsm^(om 

(omij^^ ^y^iz^om^-^tix^^^ft^. mw^m 

^i^uLxmrnrnw^mffr^. u^x. m^m4\z^ 
v^T«. mm^m<Digimiimi^fi>^jEmz^^ni. 

[0 0 2 5] 

immm &rf. :*^mm(o»m:ftmmm^mm\z&-:^^ 

[0 0 2 6] <1) ^i^m^ 

m 1 tcji. ^^m<o-mmm\z%^i^mmmm^^^u 

\z. :^m:Mm\i. m^m^^^mi o, mm^2 o, pn 
^-^^^^3o> -gmifBso. vv':/^mmm^o. m 

0, ^M«l?SBi 0 o'sa^'&>^)v/^)\^y^^^m\ i o 

[0 0 2 7] i^^^i^ft'iiai 

^(DKf^w.^^m\^x^^iii^b oxz^mm^tx^x^m 
30 -r-s. PN^9F^58^fi53 o«. mm^^'BPn^ 
^m^nm.^^mm^2o\z^t^h. tf^-D. mmvmi)^ 

a$nfcB2 PN«F^^J^«^ia»g51 0 0{C> mi P 

f^-^^j® x4? y co:&$ i; vxmm^nm 1 

[0 0 2 8] s^^5o«, ^mmn^ma^x^xp'i^n 
^m\z%^msi^^m}^Yy^y^^^^tsmn^m:>2 

40 v^Yy>( )v^HO(Dmmzm\.itnmL\z^Wk^ti. 
m^m^Wi (SAW) mf^\zx^m^^t\itMm^<o— 

WSfesigtB;^)^)^ Hy:/^lfiH«»6 ofc^^fe^n-s. 

[0 0 2 9] ^tL. '•^y'f'Yy^)V^BQt^ib\t.. Ill 

PN?gF^??il<^>X5i^5/4^«tc/xjV';^j&ttB:^jsn. 

«BR9 otc:fei^TKy:/7m-m6 0A^^©m^fr.ks 

ffiHSIffffil 0 0»C:fett'5m2 PN^^^^JtCOffllimS^ 

5^; ic#isn, tJ*>:/;wvwx»£fe8i5i i o*>&sti?MW§8 
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7 

CO 0 3 01 Sl^^l^fg? Oli, Hi/r^'^fh^raSge 0;5^ 

^(oYv y^<i^a> &r;^ffiB8isif « i o o <7>ai*tcs 

[0 0 3 2] (2) 
mgR2 ORUC^^Sm^^iSIl 0{C«t-pTfft>n*o 

icii p N^^^^^ap 3 0 o>mm3^. bi a icttjimas 2 0 

CO 0 3 3] a2IC^3n^J:^lCx PN^^!^i^a53 
013:^1 PN^^^3 2Rt;^2 PN%:^S3 
ri.*S, ®lPN^^§S3 2tt, Sip^««3 6*^e.m 

CO 0 3 4] PN^RF-^^Jtt. ^u/:/*^CHl. XiS 

C0 0 3 51 m2PN^i^§g3 4ll. ISIPN^ 

^«S3 2:0>^X3j52;i/EP l{CliiaS^^^i£mOai*, ^ 
y>^30^CH2. X3j5!y^}dtEP2®:;*c€r*CDll2PN^gF 
^5?U$li^$ii:^. ^2 PNIi^§§3 4fc*>V>T^^b 
fclS 2 P N«F^3?iJ«, :^ 1 PN«F^?f»J«>:l^«im 1 W^n 
^3 8(CA:^$n^o mi«tlWI83 8li» »1PN«F 
^^J ^ 2 P Nf^-^^JiC^ liTfiai A «E X O R <DM^^ 
frV^ -^-c?))^:^. t-J^^^mtC^-SPN^-^^J^BMSU 

2 0 tcm^-rs, 

CO 0 3 6] mi PN^^a?iJ<i:m2PNfgF^^i 

<rim%\t. 0 8 (1) Kiv^^n^^'^fsmwv^^. ^ 
mmizm:^^nx^r), c<dbf i j^»2 PN^;9F^^Jo 

5^!y:/CH2tC^L<I^SnTV^<5. •r3&*>^. CH 
1 CD5^ :/)&tN©ffi'& VXm 1 P Ni^^^Jc^XsJ? 2/ 47 E 

p 1 ^m^'r^—:^x. x^^f)^EPi izmv^^^v-:/ 
CH 2 ^umm^^itxm2 F^n^m^m^^n^. 

m2<DP Nn^mx.:fiy ^ E P 2 mfj^fD^m • 

[0 0 3 7] miaS|»S§3 8lCj:0^a?)^nfcPN^ 
^^J«, lie«:>T. 08 (1) \ZfFi^n^^oy3.^m(Om 



(5) 1^ISI¥4-2 8 6 9 8 1 

8 

nmu. m 3 ic^sns«j«s:W"r sigimgg 2 0 tz^^^ 

CO 0 3 8] mmm2 o\z:^\,^x\t. PNnnmfmm 
3g2 4ic^r)>L*n^. ^iBj«2 4«, mmm^mm2 
2i)^^m:f^^ti^m^^pl<n^mz^^xfk^^m 
^-^a. v-^ 2 6 ^^x^xmstm^^u 1 0 \z^ 

CO 0 3 91 (3) 
10 Jt^m^^'IHi 0f::j:oTffis:*iRi«c:iai«$nfc«ift 

^MBBsosr^Dii^n^o 

[0 0 4 0] la4^c^3:, ^mm^^(Dmmi^^^inx\^ 

1^5 2, iiilifg5 4. Il2^^th5 6^^tX^^|g5 8^ 
20 "y^mz^^^^^nT^tm^^^A^fl^, %\^^'^h2 

\z\t. j^msB2 0 \z^^\\,^mmnwm^2 2i)^^m^ 
3^^:^ oii^nx^fe o> ^^ti^^.-sM^t^ss 2 2 tc^ 

^\z%^mff(f>^im,^d\^t\.^z,t,\zn.^. ^(omsi 
im^Yvrf^^mz%:^im\%. imm^^\z^^^x 

[0 0 4 1] ZZX. m2^^i^-5 6\Z^r)^^n^^ 

#tc}iv p nn^mzm^bMrn^^t h 
^0Si^Lifimz^^nx\^^^. PNn^mz^^mm^ 
^nt. m^tttmB <2) \z^'^ti^jz'5\z. mm\z^^ 

[0 0 4 2] ^2 ^iJ7i^-5 6lC^ViTli> rcOPN^^^ 

m'y^mmz-::^\^^x\m\zmm-^. 

[0 0 4 3] (4) ffi^ig^S-fij 
H5fC«, S«»5 0<Z>m2 5i?1f5 6*>^PN^^#^J 

\z%^^^ms]^':fv&i^^m'^^m'^^mK^jL^. h 

[0 0 4 4] Yv^'yUYMU^OSt. 2Mf&Sg6 2. P 
LL64, 1/27^-^ 7^-f^6 6&a^:^':'>5'6 8S:ii 
SO ^TV>«i, CCT, 2ie{C««><t^*«^^W2 OCD^ai 
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<6) 

9 

tKD^^om^ikt'^n^o iy2^^/uyee(Dm 
wt. ^i&r^(kmm^m\zmfi^'^n^-:^'c:^o>^ 

6 8 iC^lftSn, ^(0:iJ^>^ 6 8 JC:feV%T^|g^5 8 if? 

0. \^y^^m^^m'y'-i$^i>m^n^:iL\zf3:^. 
sn, mMmm^i o\tz.<Dv'-^^m\zimmi\z% 

[0 0 4 51 (5) J^tM^ 

w^m<o^fs.^rmmzmm<omm^ ^mnr^ ^ t^^ 
s, c(c»^]^n-iR!j{i. 08 (1) \z^'^n^:zmmm(D 

[0 046] (5, 

S8 (3) as (2) ^c^snsM^€:^DJ^^ 

[0 0 4 7] V-y^h*7.<Jl':$'8 0«, 9t\Z^^it^o 

\z. sAw^^{w^oT«^$n}fc-mo«§iggTfe 

\z^^:i-'^-j^0>MMd^^^>^\zi&\*'^xmB. (3) \Z 30 

^ntX ^!y^H7-f;l/^8 OlCi:D. ^«{C«SPN 
^gp^^Jtmi PNi?gF-9^J^:(DfflBldt*«6J^n. -€-<C«;ll 

tUT, 13 8 <3) tc^sn*^^3a;m:^j*«#^ti'5c 

[0 048] tSii^. fflf;*<©»JB» 5 8 fl#^<0^»«:^ 

y^]^y ^ s ^<omm\zm\^tLnw.mz^^'^^ 

:tJ6C0t>OT&S* «^oT, EI8 (3) {Zf^-^n^^y 
^}^y^}V9S0oymti\^. ^2PNf^-^^JtC^^^ili 

^y^^i^^^^-r^tt^z. 'Ty^\iy^)i'^so<D^ 

mz:i^\^^x^i^mm&.f)mn^n^o ms\z\t. z.<Dn 
mm^mz^:s>^mm^&^9 o<z>«^;&t^$nTv^ 

So 

[0 0 4 9] ^KDmiz^-^n^^^iz. ^mmm^m 

0(i. '^y^^H^'^f ;P:$'8 0Oai:^&Hyy^th^l!l«6 

0 «> 1 / 2 3^ 6 6 (Dmii^z^ t)4ftirr 

fi:te*ft&3g9 2tcJ:D*fe«^snsa:, ^co^iSi|ft;)t«^m 



*^li¥4-2 8 6 9 8 1 

10 

m»m 9 4 Rtsmmm 9 e 30«»tts nx^^^s, 9 
;i/i$'8 o<Dm:^j<c>/vi/Xig§««e>s. Spj^ 
\zmi3^ti^. 

[0 0 5 01 <5. 2) ffilimfit^ 

m 7 10 0 (om^^^-^nx^^^. ^ 
<Dm\zm^n^^^iz. mmm»»i 0 o«^2asw 
^102, iJ->:/;v88i 0 4RrfflWJ«i 0 es^^ux 
v>s« 

[0 0 5 11 SS2«{lgirS§l 0 2(^. ^»m»mBi9 0 

H^4 0«>ttJ:^}t^»-rS. -r>S:t>S, EXOR^CDRff 

[0 0 5 21 CdtC. PN^9F^S6^a53 0G>M®l5f2S4 
Ott. a2PN56^383 4d^&m:^Snsm2PN«F^ 

^]^^^mmrdnmm^'^^mm^mLx\,>^. ;z(Dm 
mm^4 o^z:^\,>xmm^'±^mm\t. ^^j^v-y^H 
'7>r;V5'8 ofc^fet-tsilisi^rotrtt^-rs. mm^^4 

o\t. co^^ti:mm^mi.ftm2Pi^nnm^m2m 
mn^i 0 2iz^^. mmmz^f). mm^z%^m2P 
^nnmt^m\z^^/\)\^xm^t(Dmm^m»^'^ 
s. 

[0 0 5 31 m2«(aiE^i 0 2<DmM^. mm<K>^y 
T^^psii 0 4fc^Aens. ^>^)v^i 0 4<Dmi3^ 

»WP5&7 05&i5»<o«iiSJcS':^€riJ->>^;w^;i'X<fe^^ 
^-frs. c<7>i^>y;i'/t;i/Xli^ggi 1 o\z}t. miP 

N%^SI3 2(c::fettSX;}^*;^i5^EP 1 tC«S«^7&tflScf9 

[0 0 5 41 m9 \Z\t. ^.(D'^^y'^WVV'T.^mz^^ 
MS*!I®S§7 O0Di(rf^;&?^$nTl'^S» 

[0 0 5 51 mnmm^7o\:x. ^r, ibf^p^ismtc 

PS:iicts:^-rs (2 0 0) , ^:(3!>p«> ;^<x^^yy 
2 0 2 ic:feViTi?*>y;i^/^;vx%^5§ 1 1 0 izm^^n 
s. cnic^i;. •iJ->:/;i//t;vx^^si i of^. ep 

>>'^;wt;ux*»*Sii:, i?->y;i/Sgi 0 4fc^|&*r 
s, 

[0 0 5 61 TJ^ct)-^, Ptt> it>:/;py'?;i/X^^3gi 
1 ofc:fettS'tJ->:/;PAjwx^^<z>i®ni^w^cia^T 
s. c,(Dmnmmu. ep i<D^^i$f-(^y^^mmt 
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XI 

[0 0 5 7] 7.7-^^2 0 6li> :*agii^^l 0 OlC:fe 
ni^^ 1 0 6 Ji. ^>^)m 10 4 <?!5W:^^®$3'-r 

BP 2 fC^I^T-S, ^<r>ftisb. 1 0 6 ^2 P 

N%^S3 4 3&>eEP2Jc^^l9^£^05i^, eintc 
[0 0 5 8] m^mi oeiDthMt. mtmmpi^^^ 

«». 0 8 (4) lZ^tsn^J::o\Z. Pd«ti fC 

^^^nrv^^^^lca, ^2aiii»sgi 0 2c5>Hl:^jc 

[0 0 5 9] L3&^u jsn^^p^^^^mtfeosi^ • 

u>t5^tej:Dgi8 (4) ©/'^^i^v^^tMTLen, 

^1 0 eomii^^iimmi^'r^ct.iz^z^x. mm^i^ 
iyx^>^mtimmpt>mmmmi4 h-»vx\e>^t/^^ 

i^Mmn^? Oit. Xy^^yrf2 0 6 <K>^\ZX^ y 2 0 
8$*fft-^. 7.'Tvy2 0 8«. 0 6<DW:ft 

-&LTV^S^^J3£$n;t«^tC^^X7^'yy2 1 0 iC^ 

v:iTm««s:;0^ c:njeui^<o«'^{ciiX7^!y:;^2 1 2\z 
*v>T®ti^KPco-f >^7»j;<>h5^^t, ^n-en*fT$ 
tfi#<^*i^(c«X5=->v::/2 0 otc, «^co«^tc« 
X"ry:^2 0 2lc. ^n^ns^-r-S, 

[0 0 6 0] CdlC, X5^^yy2 1 0IC^3ttam»I^^S^ 

mm^p mwm^ti jc-sT'S) fc^i&coai 

[0 0 6 1]tj£oT. c:co^J6«{r|&«^^:^^F7-<;w 
^ 8 O&i;:fi0ISW»l 0 o(c:feViT^n^nfflras:^^ 
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